Comparison between the two seasons, the result had shown that there were more mineral elements in the rainy season than in the dry season. With regards to lipid content comparison between the treatments has shown that the variety IT89KD weeks only but at 9 and12 weeks Kanannado had the highest content. Between the treatments, 150% N + BAP had the highest content followed by 150%N at 6 weeks but at 9 and 12 weeks there was more lipid with 200ppm BAP, between th season than dry season. The significant findings of this study is that the combined treatment of liquid nitrogen fertilizer and BAP (150%N+200ppm BAP) improved the mineral element and lipid content and delay senescence in the two cowpea varieties. Therefore could be recommended for usage to farmers.
INTRODUCTION
Based on the amount needed, mineral elements are usually classified into two groups: macro elements and microelements. Macro elements elements in large supply, while microelements are usually only needed in trace amount. basically structural and functional molecules of plant cells and tissues. They are known to affect certain membrane properties like permeability, transport. In particular, lipids are sensitive to any change in physiological state as well as biotic and abiotic environments (Brown et al., 1987; Droillard al., 1989; Duxbury et al., 1991; Paliyath and Droillard, 1992) .
Based on the amount needed, mineral elements are macro elements Macro elements consist of elements in large supply, while microelements are usually only needed in trace amount. Lipids are basically structural and functional molecules of plant cells and tissues. They are known to affect certain membrane properties like permeability, fluidity and transport. In particular, lipids are sensitive to any change in physiological state as well as biotic and , 1987; Droillard et ., 1991; Paliyath and Droillard, Senescence means aging that ultimately leads to death. Plant aging and environmental stresses may induce the process of senescence. In plants senescence is a complex and highly regulated process that occurs as part of plant development. It is a pre planned process, which can be seen in annuals such as rain crops that turn from green to golden as the grain ripens -before harvest. These changes visible to the naked eye are accompanied with internal biochemical events; in which nutrients are being transferred from the leaves to other organs in the plant to be used in its development (Green and Jones, 1982) .
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OF LIQUID NITROGEN FERTILIZER AND BENZYL AMINO PURINE (BAP) ON MINERAL ELEMENTS AND LIPID CONTENT IN RELATION TO SENESCENCE OF
The effects of combined treatment of liquid nitrogen fertilizer and benzyl amino purine (BAP)was studied on mineral elements (Magnesium, Phosphorus, Potassium, Calcium, sodium, iron and al site for this study was situated at the botanical garden of the Biological Science Department of the University of Lagos, Nigeria. The cowpea varieties used for this study were, Kanannado, a local cowpea variety and IT ch are photosensitive, there were four treatments namely nitrogen fertilizer, BAP, combined treatment of liquid nitrogen fertilizer and BAP and then the control, there were 15 replications for each treatment. The procedure involved foliar spray of the ts with liquid nitrogen fertilizer (100ml in 15 liters of water), BAP at 200ppm concentration, combined treatment of liquid nitrogen fertilizer with BAP at 3:1 ratio while the control plants were 3, 6, and 9 weeks after planting. The of August 2012, while the dry season trial was carried 288 had the highest content of calcium and potassium while t content of magnesium, phosphorus, sodium, iron and manganese.
showed that the treatment with the highest mineral elements contents such as Phosphorus, Potassium, Calcium, Sodium and Iron in the varieties was mbined treatment of liquid nitrogen fertilizer and BAP (150%N+200ppm BAP), while 200ppmBAP had the highest content of Magnesium and Manganese. 150%N treatment had the highest content of calcium; the control plants had the least content of all the mineral elements. Comparison between the two seasons, the result had shown that there were more mineral elements in the rainy season than in the dry season. With regards to lipid content comparison e highest lipid content at 6 weeks only but at 9 and12 weeks Kanannado had the highest content. Between the treatments, 150% N + BAP had the highest content followed by 150%N at 6 weeks but at 9 and 12 weeks e two seasons, there was more lipid in the rainy season than dry season. The significant findings of this study is that the combined treatment of liquid nitrogen fertilizer and BAP (150%N+200ppm BAP) improved the mineral element and lipid senescence in the two cowpea varieties. Therefore could be recommended for aging that ultimately leads to death. Plant aging and environmental stresses may induce the process of senescence. In plants senescence is a complex and highly regulated process that occurs as part of plant development. It is a prean be seen in annuals such as rain crops that turn from green to golden as the before harvest. These changes visible to the naked eye are accompanied with internal biochemical events; in which nutrients are being to other organs in the plant to be used in its development (Green and Jones, http://dx.doi.org/10.4314/bajopas.v10i1.24
Bajopas Volume 10 Number 1 June, 2017 Cowpea (Vigna unguiculata(L.) Walp.), a protein-rich legume crop, is immensely important in many parts of the world, particularly in drought-prone regions of Africa and Asia, where it plays a central role in the diet and economy of hundreds of millions of people (Fery and Singh, 1997; Singh et al., 2003) .
Cowpea is grown primarily for its edible seeds but young leaves are also harvested and consumed as leafy vegetables often prepared as salad for direct consumption or eaten as relish along with other foods (Nielsen et al., 1997; Noubissié et al., 2011) . According to Nielsen et al. (1997) , Ahenkora et al., (1998) , Maposse and Nhampalele (2009) , it is among the top three or four leafy vegetables used in Africa and represents cheaper plant-protein source particularly in areas where food security and malnutrition are a major challenge. Fresh and dried cowpea leaves from home gardens and field production are sold in many African markets by resource-poor families (Sebetha et al., 2010) .
In cowpea senescence causes substantial reduction in total grain yield because most cowpea plants die after producing the first flush of pods. The reduction in yield is most drastic in the local varieties. Delaying leaf senescence will most probably extend the reproductive period and increase the photosynthetic efficiency of the crop resulting in increased grain yield. The aim of the experiment is to evaluate the single and combined effect of nitrogen fertilizer and BAP on mineral element and lipid content in relation to senescence.
MATERIALS AND METHOD
This study was conducted in the screen house of the Biological Science Department at the University of Lagos located in the south western part of Nigeria. Lagos is situated at latitude 6 o 27'11"N, longitude 3 o 23'45" E and altitude 0-41m (0-135 ft). In the koppen climate classification Lagos has a tropical wet and dry climate that borders on a tropical monsoon climate. Lagos experiences two rainy seasons, with the heaviest rains falling from April to July and a weaker rainy season in October and November. There is a brief relatively dry spell in August and September and a longer dry season from December to March. Monthly rainfall between May and July averages over 400 mm (16 in), while in August and September it is down to 200 mm (7.9 in) and in December as low as 25 mm (0.98 in). The main dry season is accompanied by harmattan winds from the Sahara Desert, which between December and early February can be quite strong. The highest maximum temperature ever recorded in Lagos was 37.3°c (99.1 °F) and the minimum 13.9 °c (57.0 °F).(world weather information service Lagos, 2012) Planting Plastic pots of 250mm diameter in height were used in this study. They were filled with fresh sandy loam top soil and watered well for two days before planting. There were fifteen replications per treatment. The treatments were replicated using completely randomize design. The treatments used include Benzyl Amino Purine (BAP) and liquid Nitrogen fertilizer (Boost Extra). There were also combined treatments of BAP and liquid Nitrogen fertilizer. The procedure involves foliar spray with the treatments at 3:1 ratio of liquid fertilizer and hormone respectively.
The first planting was done on the 9 th of August, 2012 for the rainy season trial and the second planting was done on the 20 th of January, 2013 for the dry season trial. Seeds were directly sown on the prepared pots (after surface treatment with fungicide Apron plus) at 2 seeds per pot. Later they were labeled and placed in completely randomized design (CRD) and labeled appropriately using white and green plastic tags according to the plant treatment applied. DATA COLLECTION Destructive sampling of the treated and control plants were carried out. Three replicates were collected at each sampling date and averages recorded. Sampling for determination of mineral elements content was carried out at 6, 9 and 12 weeks after planting. One gram (1.0g) of the leaves was ashed and cooled, the ash was dissolved in 10cm 3 of 10% nitric acid and was made up to the mark in a 100cm 3 volumetric flask with water. Calcium, carbon, magnesium, manganese, and iron were determined at their respective wavelengths (660nm) using Alpha -4 model of Atomic Absorption Spectrophotometer (AAS). Sodium and potassium were determined using flame photometer model JENWAY -PF7 at 660nm wavelength. Lipids analysis was determined using the soxhlet extraction method as reported by Usoro et al (1982) . While for senescence, number of days to onset of senescence were counted and recorded for each plant. Other parameters recorded were number of days to 50% senescence, days to 90% senescence and days to complete death of plant. From the data obtained the duration of senescence in the different treated and control plants was estimated in order to determine their effects on senescence in the cowpea varieties.
Statistical Analysis
The data collected was subjected to one-way Analysis of Variance (ANOVA) using GENSTAT software and means with significant differences were separated using least significance difference test at P<0.05. Table 1 showed that there was more calcium (201.20), potassium (164.94) , and phosphorus (58.04) in the improved variety of IT89Kd-288 then the local variety kanannado. In a similar work, results were obtained with the improved cowpeas where they were found to contain relatively higher amount of calcium, phosphorus, and potassium content (Olaleke et al; . On the other hand, it was also found by Asante et al; that local cowpea varieties had higher mineral magnesium and manganese and iron concentrations compared to the improved varieties.
RESULTS AND DISCUSSION Mineral Elements Content in the Different Varieties, Treatments and Seasons
Comparison of the treatments showed that the plants with the highest mineral elements contents such as Phosphorus, Potassium, Calcium, Sodium and Iron in the varieties were those treated with the combined treatment of 150%N+200ppm BAP at 6, 9 and 12 weeks, while those plants treated with 200ppmBAP had the highest content of Magnesium and Manganese at 6, 9 and 12 weeks with significant difference. Plants treated with 150%N treatment had the highest content of calcium with significant difference; the control plants had the least content of all the mineral elements (Table 2) .
In this study all the elements were remarkably affected by Nitrogen fertilizer application. Gomide et al., 1989 also found that application of nitrogen fertilizer to grasses increased their mineral content, and also reported that application of K fertilizers resulted in increased Mg concentration in the herbage while the level of K subsequently increased. Comparison between the two seasons, the result had shown that there were more mineral elements in the rainy season than in the dry season with regards to magnesium, manganese, calcium, iron and potassium at 6, 9 and 12 weeks and the difference between them was significant, while sodium was more in the dry season, but phosphorus was more in the dry season at 6 weeks but the difference was not significant, at 9 and 12weeks there was more of it in the rainy season. (Table3). That there was more magnesium, during the rainy season than the dry season, as could be attributed to the fact that in the dry season competing cations in the soil such as Ca 2+ , H + , NH + , Al + and Na + prevent Magnesium intake by the plant. (Jones 1983) .The greater calcium level in the wet season than during the water stress period (dry season) could be that the plant used more calcium in the dry season to deal with all injuries which happened as a result of the water stress. This is in line with Palta, (2000) , who states that Calcium is considered to play a role in mediating stress response during injury, recovery from injury and acclimation to stress. The decrease in Potassium level in the dry season could be due to the excessive use of K by the plant in the dry season to carry out its physiological processes. This agrees with Ejaz et al. (2011) , who said that Potassium plays an important role in the survival of plants under stress conditions. The decrease in Phosphorus level in the dry season could be attributed to the dryness of the soil because Phosphorus in the soil is not made available to the root of the plant for uptake. The roots cannot absorb the Phosphorus in the solid form; they can only absorb it in the liquid form. This renders plants incapable to accumulate Phosphorus in the dry season. This agrees with the findings of Havlin et al. (2007) , that, Phosphorus is found less in quantity in dry soils.
Lipid Content in the Different Varieties, Treatments and Seasons
There was a decrease in the lipid content of the cowpea varieties as the number of weeks after sowing increased from 6-12 weeks. The difference was observed to be significant at P< 0.05 (Table 4) . Comparison of the two cowpea varieties has shown that the IT89KD-288 leaves had more lipid content than the leaves of Kanannado at 6 weeks only, but at 9 and 12 weeks there was more lipid in the leaves of kanannado than in IT89KD-288 and the difference between them was significant interms of the liquid content. This was because of the early commencement of senescence in IT89KD-288. All the treatments stimulated significantly greater lipid content compared with the control. Comparison of the treatment has shown that the combine treatment of Nitrogen fertilizer and BAP (150% N + 200ppm BAP) had the highest lipid followed by Nitrogen fertilizer treatment at 6 weeks but at 9 and 12 weeks there was more lipid in the leaves of cowpea treated with 200ppm BAP than in the leaves of cowpea treated with 150% N. The difference between the treatments was significant (Table 4) . Increased concentration of the lipid as a result of fertilizer application was earlier on observed by many researchers, Myers (1998), Amujoyegbe et al. (2001) , Springer et al. (2005) and Tolera et al. (2006) . Similar observation was also reported by Ricardo et al; in their work with four selections of three amaranth species in which they were fertilized with levels of 0,30,60 and 90 kg/ha of a 12-24-12 fertilizer formulation, in which the application of fertilizer increased the lipid content of all selections. There was a general increase in the concentration of lipids in the leaves of the plants studied with increase in the level of fertilizer treatment. The lipid decreased as the number of days increased in all the varieties and in all the treatments which may be suggestive of substantial changes in ultrastructure, fluidity and permeability of the membrane. An earlier study revealed a greater decrease in lipid content in salt-stressed jojoba leaves (Ben-Rais et al., 1993) . A report on Duboisia with reference to aging and senescence also revealed a significant decrease in lipid content (Mishra et al., 1998) .
The results showed that there was a significant decline in the lipid content in both the rainy and dry seasons from 6 to 12 weeks after sowing, Between the two seasons that is rainy and dry season there was no significant difference between them in the lipid content at week 6 and week 9 but there was significant difference at 12 weeks interms of the lipid content, in which there was more of lipid in the rainy season than in the dry season (Table 4) . Table 5 showed the result of onset, progression and duration of senescence in the two cowpea varieties, In the variety Kanannado, there was a general delay in the number of days taken to the onset of senescence (72 days), days to 50% senescence (91 days), days to 90% senescence (102 days) and days to total death of the plant (42 days) ,when compared with IT89KD -288 which took 64, 81, 93, 102 and38 days for onset of senescence, days to 50% senescence, days to 90% senescence and days to total death of the plant respectively (Table 5 ). This shows that mobilization of nutrients and other molecules (indicating senescence) from source to sink were faster in the leaves of IT89KD-288 than in the leaves of Kanannado. It is reported by Castillo and Leon, 2008 that during leaf senescence, macromolecule breakdown occurs and nutrients are translocated to support growth of new vegetative tissues, seeds, or other storage organs. Lim et al., Comparison between the treatments and the control showed that Nitrogen fertilizer hastened senescence, while BAP treatment applied as a single treatment or in a combination with N fertilizer delayed senescence. The difference was significant (P< 0.05) ( Table 5 ). Nitrogen Fertilizer is not known to delay senescence. Several studies reported that N fertilizer is known to improve soil productivity and fertility which improved yield and quality of crops (Whalen, 2000; Maerere and Ishimine, 2001; Vanek, 2003) . Soil treated with N fertilizer was found to be loose. This probably provided adequate aeration in the soil and improved microbial activities (Xio and Li, 2006) . On the other hand turmeric plant when treated with Nitrogen fertilizer remained green longer and resulted in a higher vegetative growth and yield (Mazid, 1993; and Seobi, 2005 and Anes and Johnson, 1980) . Several workers such as Nooden et al. (1979) , Richmond and Lang (1994) , reported that BAP and gibberellins retard senescence while Abcissic acid and ethylene tend to act as accelerators. Leaf senescence can be retarded locally by the application of BAP (Smith and Watson, 1988) . Physiological studies suggest that BAP can regulate leaf senescence and that the internal BAP level drops with the progression of leaf senescence (Smith and Watson, 1988) . Effect of the two planting seasons (rainy and dry) on senescence is also presented in Table 5 . Onset of senescence, days to 50% and 90% senescence and total death of the plants were earlier in the dry season planting when compared with the rainy season planting with significant difference (P< 0.05). In the rainy season, senescence commenced by 69 days and total death of the plants occurred by 117 days after planting, whereas onset of senescence in the dry season was recorded at 67 days and total death at 102 days after planting (Table 5) .
Senescence in the Different Varieties, Treatments and Seasons
CONCLUSION
There was significant difference between the two varieties on mineral elements content, IT89KD-288 had the highest content of Calcium and potassium while Kanannado had the highest content of Magnesium, phosphorus, sodium, Iron and manganese. However, there was significant difference between the treatments, the treatment with the highest mineral elements contents such as Phosphorus, Potassium, Calcium, Sodium and Iron in the varieties was the combined treatment 150%N+200ppm BAP while 200ppmBAP had the highest content of Magnesium and Manganese.150%N treatment had the highest content of calcium, the control plants had the least content of all the mineral elements. With regards to the two seasons there were more mineral elements in the rainy season than in the dry season. With regards to lipid, there was more lipid in the variety Kanannado than the variety IT89KD-288. Increased in lipid content was observed in all the plants given fertilizer and hormonal treatments. The highest lipid content was in the plants treated with combined 150%N+200ppm BAP followed by the single 150%N treatment. This shows that increase in the concentration of lipid in the leaves of the plants by the fertilizer might be as a result of increased nutrients due to fertilizer application, which consequently led to increased absorption of nutrients by the plants. In conclusion, the variety kanannado that had the highest content of mineral elements and lipid content senescence was delayed; likewise combined liquid nitrogen fertilizer and BAP regulated the onset of senescence due to the highest content of mineral elements and lipid in them. Therefore, the more mineral elements and lipid contents in plant the more senescence is delayed, and the more the yield of the plant.150%N+200ppm BAP improved the mineral element and lipid content and delay senescence in the two cowpea varieties. Therefore could be recommended for usage to farmers. Key: Mg = Magnesium, P = Phosphorous, K= Potassium, Ca = Calcium, Na = Sodium, Fe = Iron, Mn = Manganese Key: Mg = Magnesium, P = Phosphorous, K= Potassium, Ca = Calcium, Na = Sodium, Fe = Iron, Mn = Manganese 
